The profile line as an aid in critically
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basal bone.

“In my opinion,” he said, “a thorough eoncept of the normal growth patt
of the child’s face or any face is as important to orthodontists, if not more
complete mastery of the science of oeelusion.”

Tweed suggested that, to achieve this goal, the orthodontist should use 1
diagnostic triangle in treatment planning and prognosis, and he emphasized t
importance of the Frankfort-mandibular incisor angle. He cautioned tha
alone was not enough, however; once its requirements were fulfilled, th
of the orthodontist must bhe the deciding factor in determining whethe
desired facial harmony had been achieved.

help young orthodontists achieve the maximum facial harmony that is
the purpose of orthodonties.

REVIEW OF THE LITERATURE

Edward H. Angle,* one of the first to write about facial harmony, emph
the importance of soft tissue; he considered the mouth a most potent facte
making or marring the character of the face, with the form and beauty o
mouth itself depending on the occlusal relation of the teeth. His chief eo

This thesis, which was given as a partial fulfillment of the requirements for certi
tion by the American Board of Orthodontics, is being published with the eon:
and the recommendation of the Board, but it should be understood that it d¢
necessarily represent or express the opinion of the Board.
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- Tweed®® said that normal faces, with few exceptions, had either normal
sion or Class I maloeelusion. In all cases the mandibular incisors were on
bone. It seemed evident to him that there was a definite correlation between
ced facial lines and the position of the mandibular ineisors in relation to
bone.

He said that a concept of the normal is indispensable to the orthodontist;
ithout it he does not know where or when to begin or end his treatment. He
ned normal as “that balance and harmony of proportions considered by the
ajority of us as most pleasing in the human face.” He found that in his

'.r the most nearly normal face that conditions will allow.
. Stoner and Lindquist*® found that the soft-tissue changes which occurred

degree as the hard tissue and (2) a downward movement of the upper lip
in the majority of cases.

. The soft-tissue improvements were produced by four principal changes:
(1) a reduction in the prominence of the lips; (2) a reduetion of the curl in the
lower lip; (3) vertical opening at the chin; and (4) some forward positioning
of the chin.

. Stoner and Lindquist said that the lower incisors have a definite relation-
ship to facial estheties. This relationship may be indireet, but it is important.

f Downs® said that while individuals vary greatly in facial type and pattern,

‘those with optimum oral health, functional balance, and estheties have ecertain
‘eommon profile characteristies.

. Holdaway™ believes that a forward positioning of point PO, or of the chin

Fitseif where very vigorous Class IT elastie pull has characterized the treatment,
‘results in a facial change that is most gratifying. His study also indicated that a
‘recontouring of point B by lingual movement of the lower incisor increased the
effective bony chin and was accompanied by improvement in faeial balance.

| He found a significant relationship between the lower ineisor measured to
“the line NB and pogonion measured to line NB. He said that facial contour is
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most ideal when these two measurements are equal. His work, using the line
extended downward, gave the profession an excellent assessment of the bony

Riedel® stated that the soft-tissue profile is closely related to the ske
and dental structures that comprise the bony profile.

Burstone’ found that the lower face not only plays a part in digest:
speech, and respiration but also influences to a large extent the social accept
and psychological well-being of the individual. Because soft tissue may vary
in thickness, length, and postural tone in different persons, it is necessary
study directly the integumental eontour of the face in considering facial be 2
and harmony.

Advertising media have presented to the public faces that are general
thought of as good-looking or beautiful. This impaect has been so great that many
instead of developing their own concepts of faeial beauty and harmony, 18
accepted this “Hollywood standard.”

Alessandra’ and Barnett® found the soft-tissue measurements of the
lip and sulcus lower suleus, and chin mteguments to be significantly thi

the lips of males than of females. :
Moore' questioned the concept of the “constancy of the facial

explained in terms of individual bone structure, bone interrelatio
differential growth rates.

the soft-tissue profile changes which have oceurred during orthodontic:

Subtelny,** reporting on a longitudinal study, stated that the b
profile tends to become less convex with age. The soft-tissue profile (ine
the external nose) increases in convexity with progression in growth. The
tissue profile, excluding the nose from profile analysis, shows a ten

posterior posture of the lips is elosely related to the teeth and alveolo_r."’u'f (
and that lip posture is closely related to underlying structures.
Subtelny*® further said that it does not seem possible to devise a p

;s
the lips and the dental struetures. The soft-tissue changes that we can ai



e 52 Profile line and facial esthetics 80T

during treatment center around the lips, primarily in the vermilion area.
. Wylie,** in discussing the characteristics of a good face and what made one
sort of face better than others, expressed his belief that all preferences are
firrational and that we eannot say that there is but one desirable profile for a face.
~ In 1959 Wylie** stated that the orthodontist should have a number of
‘ject.ives (1) establishment of the best possible funectioning unit, considering
"_'t merely the teeth but also supporting tissues, musecles, and structures of the
] oint; (2) establishment of the best possible outlook for health and longevity
of these tissues; and (3) attainment of the best possible esthetic results, dental
and facial, judged not only in repose but in animation as well.

Burstone® found that in certain horizontal values the upper lip is an average
of 3 to 4 mm. greater in males than in females. The labiomandibular eontour
remains fairly eonstant, and the maxillomandibular contour (a measurement of

. Ricketts'® *" found that lip convexity decreases consistently from the de-
ciduous dentition age to the age of the full adult dentition. The lips are progres-
sively more retracted. When facial disproportion and ugliness prevail, it is

The upper lip will thicken slightly following retraction of the upper ineisors,
depending on the strain of the lip in the beginning. There will be 1 mm. of
thickening of the upper lip for each 3 mm. of retraction of the tip of the upper

The lower lip does not thicken but curls backward as a result of upper
| anterior retraction. There is an increase of soft tissue on the chin because of
loss of lip strain and loss of chin elevation by the mentalis musecle. Treatment
- allows the ball of soft tissue to be lowered to its proper position.
-' Salzmann®® says that the three components necessary in a cephalometrie
' analysis are (1) skeletal analysis, (2) profile analysis, and (3) denture analysis.
. The profile analysis is primarily an appraisal of soft-tissue adaptation to the
. bony skeleton. However, it was recognized that certain skeletal angular eriteria,
- amount of tonicity of the soft tissue, and faecial museular posture can influence
the appraisal of the profile. As yet there is no common agreement on factors to
be considered and the relative weight to be given each.
E Baum* believes that girls complete most of their developmental growth
changes by the end of orthodontic treatment, whereas boys continue to change
g following treatment.
t Bloom® says that there is a definite relationship between the dentoskeletal
- framework and the soft-tissue profile around the mouth. The maxillary inecisor
- movements cause changes in the superior sulcus, the upper lip, and the lower lip.
- As the mandibular ineisors change, so do the inferior suleus and the lower lip.
- Knowing of these changes, it is possible to prediet the perioral soft-tissue changes
~in relation to anterior tooth movement.
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METHODS AND MATERIALS il

Materials for this study came from three sources. Forty cephalometric roent-
genograms were obtained from more than 100 nonorthodontic normal f:
collected by Tweed as representative of his concept of “nonorthodontic normals

Forty cephalometric roentgenograms taken at the completion of treatm
were obtained from Tweed’s files. These were selected by Tweed as representa.
of his eoncept of “orthodontic normals.”

Forty cephalometrie roentgenograms taken at the completion of treatm
were obtained from my own files. These records were selected from more
400 representing my concept of “orthodontic normals,” based on facial esthefic
and judged at the end of treatment.

All of these records were lateral cephalometric roentgenograms ’ca.ken i
Margolis cephalostat, with the teeth in oeclusion. The 120 roentgenograms W
traced by standardized tracing procedures. In Fig. 1 a typical tracmg 0
cephalometric roentgenogram shows the landmarks used in this study.

The tra.cmgs mcluded the outline of the soft tmsue profile as well as_~

and the first permanent molars also were traced.

e

\J

Fig. 1. A typical tracing of a cephalometrie roentgenogram showing the landmark
this study.

e -
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. Using cephalometric porion and the inferior border of the orbit, Frankfort
plane was established and used as a plane of reference. Another plane used
the mandibular plane; this was established by using the symphysis anteriorly
the lower border of the mandible at the gonial angle posteriorly. The
dibular plane was extended posteriorly to the Frankfort plane. Also used
the incisor plane, established by a line through the long axis of the mandib-
central incisor, downward to the mandibular plane, and upward to the
ankfort plane.

These planes formed the Tweed diagnostic triangle. The angular readings
FPMA, IMPA, and FMIA were recorded.

The line NB was drawn from nasion through point B and extended inferiorly

»:"; sion through point A, and the angle ANB was measured.
= A lme was drawn ta,ngent to the soft-tissue pogonion and to the most pro-

extended superiorly until it intercepted the Frankfort plane. This line was
designated the profile line. The techniques of measurement and data classification
rill be deseribed preceding the report of specifie findings.

DATA AND OBSERVATIONS

- The profile line. In the interest of evaluation and communication, a line of
reference was needed. This was established by drawing a line tangent to the
soft-tissue chin and to the most anterior point of either the lower or upper lip,
‘whichever was most protruding, and extending it upward to Frankfort plane.
‘This is a modification of the H line used by Holdaway,' which is tangent to
J;he chin and the upper lip and extends upward to intercept an extension of SN.
.~ The profile line (Fig. 2) is thus a reference to the position of the areas
L of the face over which the orthodontist has influence through tooth movements,
fnamely, the region of the mouth. By using the most anterior point on the upper
or lower lip, the line expresses the amount of lip protrusion.
~ Certain measurements were needed to deseribe and evaluate the profile line
- properly. One was a millimeter measurement of the total chin. This included the
bony chin lying anterior to the line NB and measured to PO and the integumental
overlay at the same point (Fig. 3).
- In considering the chin in its relation to the face, it is important that the
total chin be expressed. The osseous chin and its soft-tissue overlay vary greatly
_in individuals. It is not unusual to measure 2 mm. of bony chin and 14 mm. of
 integumental overlay; nor is it unusual to measure 6 mm. of bony chin and
10 mm. of soft-tissue overlay. To illustrate the individual variation, Table I
- shows the measurements of ten good faces used in this study.
The entire study showed this same variation in bony and integumental chin
[measurements Some investigators have placed great significance on the bony
chm but I have found the over-all evaluation of the total chin to be more
| important in a study of facial esthetics.
lr Another measurement used in this study was a millimeter measurement of
¢ the horizontal thickness of the upper lip. This measurement, recorded from
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Fig. 2. The profile line,

Tig. 3. Measurement used for total chin thickness.
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Bony chin (mm.) ‘ Integumental chin (mm.) | Total ehin (mm.)

5 11 16
3 13 16
4 12 16
3 14 17
(] 10 16
1 14.5 15.5
3 11 14
10 10 20
6 11 17
3 12 15
Table I1. Nonorthodontic normals
Value | Mean Range
FMA. (degrees) 24.37 14 to 345
IMPA (degrees) 86.81 79 to 96
FMTA (degrees) 68.82 62.5 to 80
ANB (degrees) 1.97 -2 to §
Z angle (degrees) 81.4 71 to 89
Total chin (mm.) 16.07 12 to 20
Upper lip (mm.) 13.74 9 to 18

‘prosthion to the most anterior point on the vermilion border of the upper lip, is
epicted in Fig. 4.

~ An angular measurement used was the inferior angle formed by the inter-
tion of Frankfort and the profile line. For simplicity, this angle was identified
s the Z angle (Flig. 5).

- The angles of the diagnostic triangle as well as the ANB angle were studied
to determine whether a correlation existed between the various hard- and soft-
fissue measurements. Fig. 6 shows a tracing with all planes and angles used in
this study.

. Forty nonorthodontie normals were selected by Tweed from a larger group
‘of more than 100 samples (Table IT).

- In the nonorthodontiec normals the average angular measurements of the
‘diagnostic triangle were essentially the same as Tweed found in the larger
'sample; the range also was comparable. The ANB angle averaged 1.97 degrees,
l:very close to the accepted normal difference of 2 degrees.

These figures indicate that the osseous dental base and the dental units were
jin normal relationship. The samples originally had been selected entirely on the
‘basis of satisfactory facial esthetics. The measurements introduced in this study
to further define facial esthetics showed an average Z angle of 81.4 degrees, with
‘a rather wide range of 71 to 89 degrees. The group had an average total chin
thlckness of 16.07 mm. and an average upper lip thickness of 13.74 mm. Although
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Fig. 4. Measurement used for upper lip thickness.
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greater than the upper lip measurement.
~  The nonorthodontic normal group was predominantly female, there being
only ten males in the group. To determine whether or not there were any sig-

nificant sex differences, the same measurements were recorded for each sex
(Table ITI).

~ Comparing the measurements of the males reported in this group with those
‘of the females, we find that the males had an average Z angle of 82.2 degrees,
“while in the females the mean Z angle was 80.2 degrees. The males averaged
238 mm. greater thickness of total chin than of upper lip, whereas the females
‘averaged 1.95 mm. greater thickness of total chin as compared to upper lip.

Th&se ﬁgures would indicate that the males had straighter profiles than the

In a further study, I selected ten samples from the group of forty which,
in my opinion, showed outstanding harmony and balance of soft-tissue profile.
- Their measurements are recorded in Table IV.
. The angles FMA, IMPA, and FMTA averaged essentially the same as in
' the larger group. However, the range was not as wide. The ANB angle averaged
1 degree less. The average Z angle was 80.2 degrees, 1.2 degrees less. The average

of the total chin thickness dropped to 15.6 mm., 0.5 mm. less. The upper lip
' thickness increased a little more than 0.5 mm. to 14.4 mm. The range for all of
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Table ITI. Nonorthodontic normals

Value ] Mean Range
Ma-!as
FMA (degrees) 23.10 16 to 33
IMPA (degrees) 85.28 79 to 96
FMTA (degrees) 69.6 65 to 75
ANB (degrees) 2.33 0to &
Z angle (degrees) 82.2 71 to 86
Total chin (mm.) 16.78 13 to 20
Upper lip (mm.) 14.4 13 to 16
Females
FMA (degrees) 23.57 14 to 34.5
IMPA (degrees) 87.14 80 to 95
FMIA (degrees) 69 64 to 80
ANB (degrees) 1.52 -2 to 18
Z angle (degrees) 80.2 73 to 89
Total ehin (mm.) 15.65 12 to 18
Upper lip (mm.) 13.7 9 to 18

Table IV. Ten best nonorthodontic normals

Value | Mean j Range
FMA (degrees) 25.3 18.5 to 31
IMPA (degrees) 86.6 81 +to 935
FMIA (degrees) 68.1 64 to T4
ANB (degrees) 0.95 -2 to 3
Z angle (degrees) 80.2 75 to 85
Total chin (mm.) 15.6 14 to 17
Upper lip (mm.) 144 13 to 16

these measurements narrowed. The reduction in the Z angle average can
attributed to the closer relationship of total chin thickness to upper lip thickn
In this group total chin thickness was approximately 1 mm. greater than u
lip thickness. =
Individually, the profile line was, without exception, tangent to the up
lip. In eight of the ten samples the lower lip was also tangent; in two of
samples the lower lip was behind the profile line, but within 2 mm. of it. '
The recorded measurements in the forty cases treated by Tweed and sels
by him as representative of normal are shown in Table V. i
This group of treated normal faces differed somewhat from the non
samples. The FMA and the IMPA angles were slightly higher, and the EN
angles were slightly lower. The ANB angle was also higher, indicating s
less balance in denture base relationship. The average Z angle measurem
78 degrees, with a range from 68 to 88 degrees. The lip thickness and th
chin thickness were identical in this group—16.12 mm. of thickness for ea
This equal relationship accounts for the reduction in the Z angle to a me
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Value | Mean Range

FMA (degrees) 25.6 15 to 36.5
IMPA (degrees) 87.5 72 to 100
FMIA (degrees) 66.9 58 to 81
ANB (degrees) 2.23 0to 625
Z angle (degrees) 78 68 to 88
Total chin (mm.) 16.12 13 to 21
Upper lip (mm.) 16.12 12 to 23

Table VI. Tweed orthodontic normals

Value | Mean Range

. Males
FMA (degrees) 27.9 15 to 365
IMPA (degrees) 85.6 75,5 to 93
FMTA (degrees) 66.41 58 to 80
ANB (degrees) 3.10 1 to 625
Z angle (degrees) 75 68 to 88
Total chin (mm.) 16.5 13 to 21
Upper lip (mm.) 18 15 to 23

- Females

- FMA (degrees) 25.35 17 to 335
IMPA (degrees) 87.97 72  to 100
FMIA (degrees) 66.68 59 to 81
ANB (degrees) 2.09 0 to 5
Z angle (degrees) 78.7 73 to 87
Total chin (mm.) 16.28 13 to 185
Upper lip (mm.) 15.80 12 to 19

chin thickness to upper lip thickness.

ship individually.
shown in Table VI were recorded.

b

78 degrees. Individually, these samples also showed a close relationship of total

The nonorthodontic normals selected by Tweed were adults, whereas the
hodontic normals were studied at the completion of treatment several years
before growth and maturation changes were eomplete. This could account for
the 3.5 degree reduction in the Z angle and the equal thickness of total chin and
upper lip. Further mandibular growth could add thickness to the total chin and
change the relationship to the upper lip, but it is significant that at the end of
tment these measurements averaged the same and showed the same relation-

In a separate study of the males and the females of this group, the data
Grouping the Tweed treated normals by sex and studying the data showed

no significant difference in the FMA, FMIA, or IMPA angles. In the males of
is group the average ANB angle was 1 degree greater. Considerable difference
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Novembor
was apparent in the soft-tissue study. The Z angle mean for females was 787
degrees, slightly higher than the mean for the entire group. The male Z an
averaged 75 degrees, almost 4 degrees less than for the females and 3 degrees 1
than the mean for the entire group of forty subjects. The male Z angle in t
group averaged 7.2 degrees less than the same measurement for males in th
nonorthodontic normal sample. 3

Another apparent difference in the two groups was the relationship of to
chin to upper lip thickness. The female group had an average total chin meas
ment of 16.28 mm. and an average upper lip thickness of 15.80 mm., indicat;
slightly more total chin than upper lip thickness. The entire group of forty
subjects showed an equal relationship of this measurement. e

The males, in contrast, had a total chin thickness of 16.5 mm. and an avera
upper lip thickness of 18 mm. This, again, is at variance with the nonorthodonti
normal male sample, as well as with the female portion of this group, but it d
account for the lower average Z angle as compared to the other groups.
suggested that from the end of treatment to adulthood the males would hs
more growth and developmental changes, especially in total ehin thickness, th
the females. These findings coineide with the results of Subtelny’s serial study:

A further selection of the ten faces which seemed most pleasing, ju
solely on the basis of soft-tissue contour, balance, and pleasing esthetics,
made (Table VII).

This study of the ten most pleasing faces showed a decided narrowing
the range in all the measurements utilized. Comparing the ten best with the e
group of forty, the FMA and the IMPA mean measurements increased shg tly
less than 1 degree each, while the average FMIA measurement decreas
degrees. The ANB angle averaged slightly more. It was noted, however, t
average Z angle for the ten best samples remained at 78 degrees, the same as
average for the larger group of forty. The total chin thickness averaged 16,
mm., slightly greater than the mean for the larger group. The upper lip thi
averaged 15.55 mm., 0.7 mm. less than the mean for the total ¢hin and s
less than the average for the entire group.

Comparing the mean Z angle of this group of ten treated normals wi
of the ten untreated normals, we find that there was a 2 degree differenc
can be accounted for by the difference in relationship of total chin thick
upper lip thickness; it is perhaps due to age differential.

Table VII. Ten best Tweed orthodontic normals

V alue | Mean Range

FMA (degrees) 26.4 20 to 31

IMPA (degrees) 88.25 80 to 955
FMIA (degrees) 65.35 . 60 to 78
ANB (degrees) 2.6 0 to 45 =S
Z angle (degrees) 78.9 74.5 to 83. 5 i » !

Total chin (mm.) 16.25 15
Upper lip (mm.) 15.55 13




Profile line and facial esthetics 817

ol

. Individually, only one face of the ten had a larger upper lip thickness than
fotal chin thickness, and this one was only 0.5 mm. greater. Of the other nine
es, five had an equal relationship and four had a slightly larger total chin
ckness. In the individual study of these ten good faces in the orthodontie
nple, the profile line was tangent to the upper lip in every case; the lower lip
tangent in five samples and behind the line in five samples. In the latter five
ples, the lower lip varied from 0.5 to 2 mm. behind the profile line.
 The measurements secured from forty treated cases taken from my files are
wn in Table VIII.

The forty treated samples from my files had a higher mean FMA angle
(27.10 degrees). This was 1.5 degrees greater than in the forty Tweed-treated
amples and almost 3 degrees greater than in the nonorthodontie normal sample.
n the mandibular incisor inclination, average IMPA angle, this group was
hetween the other two groups, with a mean of 87.2 degrees. All three groups
ere essentially the same, with a difference of less than one degree in the three
roups of samples.

. The average FMIA angle was 65.70 degrees, slightly lower than either of the
Tweed sample averages, but this would be expected with the higher FMA angle.

'ere very eclose to the avera.ge normal of 2 degrees.

© The Z angle for this group averaged 76.5 degrees, 1.5 degrees less than the
Tweed-treated samples. This indicated that the Tweed-treated samples had
slightly less convex faces. The total chin thickness averaged 16.40 mm., and the
apper lip thickness averaged slightly more (16.50 mm.). This would indicate a
smaller average Z angle, since the Tweed-treated samples had the same average
thickness for the two measurements.

. Table IX shows the data recorded in a separate study of the males and the
‘females of this group of forty.

" The average measurements for angles FMA, IMPA, and FMIA were similar.
‘The ANB angle in each group averaged within 0.5 degree; the female ANB angle
averaged 2.4 degrees, and the male ANB angle averaged 2 degrees.

. The significant difference between the males and females was most apparent
‘in the soft-tissue analysis. The Z angle averaged 75.3 degrees in the males and
77.7 degrees in the females. The total chin thickness of the males averaged 16.4
mm., compared to an upper lip thickness of 18.6 mm., quite different from the

“Table VIIL Merrifield treated normals

Value Mean Range
FMA (degrees) 27.10 17.5 to 40
IMPA (degrees) 87.20 77.5 to 97
FMTIA (degrees) 65.70 58 to 75
ANB (degrees) 2.08 -0.5 to 6.5
Z angle (degrees) 76.50 72 to 85
Total chin (mm.) 16.40 13 to 21

Upper lip (mm.) 16.50 12 to 23




818 Merrifield A ﬁo?,’;iﬁﬁd"”’fs"‘s'

two measurements in the female group, which had an average total chin J“T:.
of 16.27 mm. and an upper lip thickness of only 15.31 mm. This was the reason
for the larger average Z angle in the females. i
. Individually, the female samples also had a total chin thickness that
routinely equal to or slightly greater than the upper lip thickness. The reve
was true in the male sample; the upper lip was slightly thicker than the
chin in almost all of the males. g
Following the same procedure as in the other groups, ten samples represen
ing the best in facial harmony were selected from the group of forty from
files. The findings are shown in Table X.
The average FMA, IMPA, FMIA, and ANB angles did not eha.nge
nificantly as compared to the larger group; however, the range for each of th
angles became more narrow. .
The Z angle mean did inecrease, as compared to the group of forty, f_r S

Table IX. Merrifield orthodontic normals

Value ] Mean Range
Males
FMA (degrees) 26.6 18 to 40
IMPA (degrees) 86.7 81 to 94
FMIA (degrees) 66.7 59 to 73 5':
ANB (degrees) 2 0.5 to 35
Z angle (degrees) 75.3 72 to 83
Total chin (mm.) 16.4 13 to 21 )
Upper lip (mm.) 18.6 15 to 23 i=Em
Femalas STE -
 FMA (degrees) 27.36 17.5 to 89
IMPA (degrees) 87.36 77.5 to 97
FMTIA (degrees) 65.28 58 to 75
ANB (degrees) 2.4 0 to 65
Z angle (degrees) 77.70 72.5 to 85
Total chin (mm.) 16.27 13 to 20

Upper lip (mm.) 15.31 12 to 19

Table X. Ten best Merrifield orthodontic normals

V alue | Mean [ chga._‘_..*‘ o

FMA (degrees) 26.65 21 to 34
IMPA (degrees) 87.50 80 to 94

FMIA (degrees) 65.85 59 to 74
ANB (degrees) 24 0to 55
Z angle (degrees) 78.65 73 to 83
Total ¢hin (mm.) 16.2 14 to 20 =

Upper lip (mm.) 14.5 12 to 16
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j._6.5 degrees to 78.65 degrees. Here the range also was less, The total chin
\thickness had an average measurement of 16.2 mm., while the upper lip thickness
“ayeraged only 14.5 mm.

~ Individually, these ten samples all had as much total chin thickness as upper

_one measured more than 2 mm. behind the profile line.

DISCUSSION

The area of the face on which the elinical orthodontist focuses his attention
are the soft tissues in the lower facial region contiguous to the underlying areas
‘where orthodontice intervention has influence. In this study, the data were used
{o evaluate critically the mouth profile and chin relationship.
~ The results of this study indicate that total chin thickness is of prime
importance in profile evaluation. Either bony chin or soft-tissue chin may be in
ill proportion, but so long as one compensates for the other profile balance will
ot suffer.
. The use of a line tangent to soft-tissue pogonion and to the most anterior
‘point of either the lower or the upper lip as a profile line may not be as good as
using the upper lip at all times and relating the lower lip to the line, as Holdaway
\does. In cases of malocelusion, however, it does give the full extent of the lip
pprotrusion when expressed as an angular measurement (Z angle).
. In the ten most pleasing samples taken from each of the three groups, twenty-
nine samples showed the upper lip tangent to the profile line and one sample
showed the upper lip 0.5 mm. behind the profile line. Nineteen of the thirty also
had the lower lip tangent to the profile line. Ten samples showed the lower lip
behind the line, but never more than 2 mm.
- The sex differences noted in this study were rather clear cut. Each group
helped substantiate the other, but it should be pointed out that the male samples
were very small, there being only 26 males in the 120 samples studied. This
limits the reliability of these findings.

In the nonorthodontic normals, most of whom were adults, the males had
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twenty-eight females. One of the males was in the nonorthodontic normal group |
and one was from the group from my files. This suggests that our eritieal concept :
of facial balance and harmony is more readily achieved in the female.

The Z angle formed by the interseetion of the profile line and Flank:tort’
pldne gave an angular relationship of the lower face. The study indicated that an
angular measurement of 80 degrees with a range of plus or minus 5 degrees cuuld
be considered in evaluating the adult face.

The angular measurement of 78 degrees with a range of plus or minus 5
degrees should be very useful to the inexperienced clinician in his efforts to
achieve maximum facial esthetics.

The soft-tissue data indicated that there could be a wide range of facml
convexity in samples in which measurements of the three angles of the dlagnostlc
triangle were similar. (

Vertical facial relationship would alter the over-all facial balanece of indi-
vidunals within the normal Z angle range. The Frankfort plane was used in
establishing the Z angle because it ean be visualized in the patient, in the;
photograph, and in the lateral head roentgenogram. :

UE

Fig. 7. Facial outline of samples used in this study which show the Z angle range from, ,‘i
<
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left to right, of 74 degrees, 76 degrees, 78 degrees, 80 degrees, 82 degrees, and 84 degrees.
(All outlines oriented on Frankfort plane.) _ ﬁ
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SUMMARY

1. The proportion of the lower face can be defined within a narrow range.
2. The Z angle measurement and the profile line give a eritical deseription of
lower face relationship and eliminate the vagueness of “eye judgment.”

3. The total echin thickness should be equal to or slightly greater than the
“upper lip thickness.

" 4. The lip relation can be judged accurately by relating it to the profile line.
- The upper lip should be tangent to the line; the lower lip should be tangent or
' slightly behind the profile line.

. 5. With normal FMA, IMPA, FMIA, and ANB measurements in the adult,
© the normal Z angle is 80 degrees.

- 6. With normal FMA, IMPA, FMIA, and ANB measurements in patients
" 11 to 15 yvears of age, the normal Z angle is 78 degrees.

- 7. The young female patient, at the completion of orthodontie treatment,
. has a better chin-lip relationship than does the young male patient at the same
. time.
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